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Abstract
This study aimed to cross validate the Guy's prognostic score in a new sample of patients of all ages admitted to hospital with a stroke and to devise and test a simpler version (the G-score). 361 consecutive acute patients with stroke who had been admitted to the acute hospitals in two adjacent health districts in East London were recruited and followed up for six months after the stroke. The Gscore was derived by simplifying the weights used in calculating the Guy's score. With the conventional threshold of 0 for the Guy's score and 3 (out of 7) for the G-score, the sensitivity of both scores for predicting a bad outcome (death or Barthel score <13 out of 20 at six months) was 0-72 and specificity was 0-63. The likelihood ratio for the Guy's score was 1*97 and for the G-score 195. Both versions of the score performed better than conscious level alone at predicting the outcome (sensitivity 0'47, specificity 0 73, likelihood ratio 1-74). Similar data are presented for different thresholds and prior probabilities. In addition, the Gscore permits direct estimation of 95% confidence intervals for the probability of a bad outcome for five grades of stroke severity. Outcome knowledge of the prognostic importance of some clinical features like unconsciousness or incontinence, but would have to be expressed in vague terms. Clearly, all clinicians would like to be able to answer this question more precisely. Accurate and early prediction of the outcome of acute stroke would also help early management and the planning of rehabilitation and has been shown to improve the management of patients with head injury.' Formal assessment of stroke severity is also useful in clinical trials and for comparison of outcome between units, where it is essential to identify differences in case mix. Whereas it may be sufficient when dealing with groups of patients to simply predict a "good" or "bad" outcome, the clinician at the bedside needs to be able to give a graded prognosis in the same way that some cancers are staged. The prognostication is never going to be perfectly accurate, so it is important to include some indication of the size of the error. Also, the significance of a particular test score will depend on the prior probability of a bad outcome and accuracy will be improved if this is taken into account. Even if a score is used to divide patients into good and bad prognostic groups, the appropriate threshold may differ in different circumstances. The aims of this study were to validate the Guy's score in a new sample of stroke patients of all ages and to devise and test a simpler version. Also we intended to provide data that would enable clinicians to adjust their prognosis for prior probability and to select appropriate thresholds for dividing patients into good and bad prognostic groups.
Patients and methods Stroke was defined in the same terms as used in the Oxford Community Stroke Project,6 after the World Health Organisation definition "rapidly developing clinical symptoms and/or signs of focal, and at times global (applied to patients in deep coma and to those with subarachnoid haemorrhage) loss of cerebral function, with symptoms lasting more than 24 hours or leading to death, with no cause apparent other than that of vascular origin".
A consecutive series of patients with acute stroke admitted to the medical and geriatric wards of the acute hospitals in two adjacent health districts in East London was recruited over 12 months in 1990-1. In all cases, the Guy's prognostic score at 24 hours was recorded as well as age and demographic data. At six months, the survivors received a follow up questionnaire by post that included the Barthel score. 7 We have established the reliability of the postal questionnaire in a sample of these patients.8
Allen divided his patients into those with "good" outcomes (functionally independent in activities of general living with or without aids but able to walk unaided) and "bad" outcomes (unable to walk independently, or dead). For this study, a good outcome was defined as a Barthel score of 13 and above, which equates with functional independence.9 Less than this or death was defined as a bad outcome.
By reducing all the weights to 1 and dividing age into three categories (table 1) , we devised a simplified version of the Guy's score, which Table 5 Effect on predicted probability of varying prior probability of a bad outcome Prior probability (%Io) G-score  40  50  60  70  80  90   s 2  21  29  38  48  62  78   3  27  36  45  56  69  83  4  33  43  53  63  75  87  5  59  69  77  84  90  95  )-6  84  89  92  95  97  99 referral centres will have worse prior probabilities). Table 5 shows how different G-scores give 0 8 1-0 different predictions when prior probability is changed. A score of 6 is strongly predictive of a bad outcome over a wide range of prior probabilities. in and the h the prior study, and Discussion te cost of a In this study, the sensitivity, specificity, and eater than likelihood ratio of the Guy's score and G-, the best score are adequate but not as good as in the where the original study. This is not surprising as the nd benefits original discriminant function was derived old would from the same patients used to test its validity.
2.
The validity of the G-score is, however, as t G-scores good as that of the more complicated Guy's confidence score. ng a good
Neither the items nor the weights used in .ood ratios the G-score were derived from multivariate ood ratios analysis of the data in this study. The Glasgow coma scale,'4 the APACHE II,'" and the Medicare mortality prediction ROC curve: the G score; thresholds are indicated on the plot. system'6 have been used to predict stroke mortality,'7 but it is not known how well they predict functional outcome and they all require knowledge of variables that are not usually recorded in the United Kingdom. The Belfast model predicts functional outcome and mortality, but requires "mathematical tables ... a microcomputer, or a pocket calculator which has an exponential function,"2 and other cross-validation studies have shown it to be no more accurate than the Guy's score. '8 An analysis of data from an acute intervention trial'9 that excluded unconscious patients suggested that multivariate models are less useful to clinicians for predicting outcome than simple clinical variables such as the conscious level or urinary incontinence. This study did not evaluate urinary incontinence as a predictive variable. In the population studied here, conscious level was a less accurate predictor of a bad outcome than the Guy's score. In another study of unselected stroke patients, the Guy's score was also found to be a better predictor of death than conscious level alone.'8 The modified version (G-score) presented here gives a graded prognosis that seems more satisfactory than a crude good or bad prognosis and would be more useful in the clinical context. A single variable would not be capable of providing such information. Giving the prognosis in the form of 95% confidence intervals emphasises the imprecise nature of the prediction, but it also means that the prediction will be correct more often.
The G-score overcomes many of the problems of other prognostic scores: it is simple, it comprises information recorded routinely, it does not require a calculator or mathematical skill, and it gives an accurate and reasonably precise estimate of prognosis. We recommend that clinicians use the G-score as a means of defining the severity of stroke (in the same way as common cancers are routinely staged), give it to relatives and patients as part of advice about prognosis, and use it as a means of adjusting for differences in case mix when making comparisons.
